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Age * Sex Crosstabulation 



Age 


Male 


Female 


Total 


12 


154 


133 


287 


13 


154 


161 


315 


14 


155 


116 


271 


15 


131 


133 


264 


16 


100 


98 


198 


17 


104 


117 


221 


18 


80 


60 


140 


19 


10 


9 


19 


Total 


888 


827 


1715 



Race * Sex Crosstabulation 



Race 




Male 


Female 


Total 


White 


N 


783 


714 


1497 




%w/in race 


52.30 


47.70 


100.00 


Black 


N 


91 


94 


185 




%w/in race 


49.19 


50.81 


100.00 


Oriental 


N 


4 


4 


8 




%w/in race 


50.00 


50.00 


100.00 


American Indian 


N 


4 




4 




%w/in race 


100.00 




100.00 


Other 


N 


6 


13 


19 




%w/in race 


31.58 


68.42 


100.00 


Total 


N 


888 


825 


1713 




%w/in race 


51.84 


48.16 


100.00 



Thumb Length 





N 


Mean 


Std Dev 


1st 


5th 


50th 


95th 


99th 


Total Males 


292 


6.3 


0.7 


5.0 


5.3 


6.3 


7.3 


8.1 


Total Females 


285 


6.0 


0.5 


4.8 


5.1 


5.9 


6.8 


7.1 


Males 12-15 


196 


6.1 


0.6 


5.0 


5.2 


6.1 


7.1 


7.8 


Males 16-19 


96 


6.7 


0.6 


5.5 


5.9 


6.7 


7.5 




Females 12-15 


198 


5.9 


0.5 


4.7 


5.0 


5.9 


6.8 


7.0 


Females 16-19 


87 


6.1 


0.5 


5.1 


5.3 


6.2 


6.9 
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Thumb Length: Males 











Perce n1 


tiles 


Age 


N 


Mean 


Std Dev 


1st 


5th 


50th 


95th 


99th 


12 


46 


5.7 


0.4 


4.9 


5.0 


5.7 


6.3 




13 


46 


6.0 


0.5 


5.1 


5.2 


5.9 


6.9 




14 


54 


6.2 


0.6 


5.1 


5.2 


6.1 


7.3 




15 


50 


6.6 


0.4 


5.5 


5.9 


6.6 


7.3 




16 


31 


6.6 


0.4 


5.7 


5.9 


6.6 


7.1 




17 


38 


6.8 


0.7 


5.5 


5.8 


6.8 


7.9 




18 


25 


6.8 


0.4 


6.2 


6.2 


6.9 


7.5 




19 


2 


7.6 


0.8 


7.0 


7.0 


7.6 
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Perceni 


tiles 


Age 


Valid N 


Mean 


Std Dev 


1st 


5th 


50th 


95th 


99th 


12 


48 


5.7 


0.5 


4.7 


4.9 


5.8 


6.5 




13 


61 


5.9 


0.5 


4.6 


4.9 


5.8 


6.6 




14 


44 


5.9 


0.5 


4.8 


5.0 


5.9 


6.9 




15 


45 


6.1 


0.4 


5.4 


5.4 


6.0 


6.9 




16 


25 


6.2 


0.5 


5.1 


5.2 


6.3 


7.1 




17 


42 


6.0 


0.5 


5.1 


5.2 


6.0 


7.0 




18 


16 


6.2 


0.3 


5.7 


5.7 


6.2 






19 


4 


6.1 


0.3 


5.7 


5.7 


6.1 







Correlations: Total 







THUMB LENGTH 


HAND LENGTH 


THUMB LENGTH 


Pearson Correlation 


1 


0.770 




Sig. (2-tailed)** 




0.000 




N 


577 


576 


HAND LENGTH 


Pearson Correlation 


0.770 


1 




Sig. (2-tailed)** 


0.000 






N 


576 


1707 


** 


Correlation is significant at 1 


the 0.01 level (2-tailed)**. 


, Correlations: Male 






THUMB LENGTH 


HAND LENGTH 


THUMB LENGTH 


Pearson Correlation 


1 


0.790 




Sig. (2-tailed)** 




0.000 




N 


292 


291 


HAND LENGTH 


Pearson Correlation 


0.790 


1 




Sig. (2-tailed)** 


0.000 






N 


291 


882 




Correlation is significant at 1 


'he 0.01 level (2-tailed)**. 


Correlations: Female 






THUMB LENGTH 


HAND LENGTH 


THUMB LENGTH 


Pearson Correlation 


1 


0.657 




Sig. (2-tailed)** 




0.000 




N 


285 


285 


HAND LENGTH 


Pearson Correlation 


0.657 


1 




Sig. (2-tailed)** 


0.000 






N 


285 


825 


** 


Correlation is significant at the 0.01 level (2-tailed)**, 
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Fully extended 
thumb reach- 
Semi-extended 
thumb reach 

Relaxed thumb 
reach 




1st Percentjie Left Thumb Sweeps, Females Age 12-19 
(Uniform object thickness 0.75", corner radius 1.5'') 

Note: each data point represents thumb tip at centeriine of thumb 



' Located verticaily over point of thumb base contact with comer, 
at miapoint of iower comer radius on device 



.25" 




Thumb contact point* 



1st Percentile Left Thumb Sweeps, Femaies Age 12-1 9 
{Uniform object thickness Q.75". comer radius 0.75") 



* Located verticaily over point of thumb base contact with comer 
at midpoint of lower comer radius on device 



/7> /cr 




95th Percentile Left Thumb Sweeps, Male Age 12-19 
(Uniform object thickness 0.75", corner radius 1.5") 

Note: each data point represents thumb tip at centehine of thumb 



* Located vertically over point of thumb base contact with comer 
at midpoint of lower comer radius on device 

/ok 




Thumb contact point* 



95th Percentile Left Thumb Sweeps, Maie Age 12-19 
(Unifomn object thickness 0.75", comer radius 0.75"] 



* Located vertically over point of thumb base contact with comer, 
at midpoint of lower comer radius on device 



,25" 



Fully extended 
thumb reach 
Semi-extended 
thumb reach 

Relaxed thumb 
reach 



Area of irost 
comfortaDle 
reach, semi- 
extended position 



Area of most 
comfortable 
reach, relaxed 
position 



iumb easily reaches 
lisarea by shifting hand 
jtward from comer 




of easy 
fully 
extended 



of less 
reach, 
extended 



Thumb contact point* 



5Qth Percentile Left Thumo Sweeps, M+F Age 12-19 
(Uniform object thickness 0.75", comer radius 1 .5") 

Note: Each data point represents thumb tip at centerline of thumb 



' Located vertically over point of thumb base contact with comer, 
at midpoint of lower comer radius on device 



73 /C/f1 



.25" 



Area of most 
comfortable 
reach, semi- 
extended position 



Area of most 
comfortable 
reach, relaxed 
position 



Thumb easiiy reaches 
thisarea by shifting hand 
outward from comer 




Area of easy 
reach, fully 
extended 



Area of iess 
easy reach, 
fully extende 



Thumb contact point' 



50th Percentile Left Thumb Sweeps, M+F Age 12-19 
(Uniform object thickness 075^^ comer radius 0.75T 



* Located verticaify over point of thumb base contact with comer, 
at miapomt of lower comer radius on device 



.25- 



Fully extended 
"thumb reach — 
_Semi:extended_ 
thumb reach 

Relaxed thumb 
roac h 




1st Percentile Combtned Thumb Sweeps, Females Age 12-19 
(Uniform object thickness 0J5", comer radius 1.5") 

Note: each data point represents thumb tip at centerline of thumb 



* Located vertically over pojni of thumb base contact with comer, 
at midpoint of lower comer laaius on device 



,25'' 



. Fuiiy extended 
— , — thumb reach — 




50th Percentile Combined Thumb Sweeps, Maie+Females Age 12-19 
(Uniform object thickness 0.75", corner radius 1.5") 
Notes; Each data point rejDresents thumb tip at centerline of thumb 

Left and ngtit thumb enveiopes are arbitraniy placed relative to each other 
to permit cutting or measurements without overiapped reach lines 

* Located vertically over point of thumb base contact with comer, 
at miapoint of lower comer raoius on device 



/CP 



,25" 

O 



„FuliY extended 
thumb reach 




96th Percentile Combined Thumb Sweeps, Males Age 12-19 
(Unifomi object thickness 0.75", comer radius 1.5") 
Notes: Each data point represents thumb tip at centedine of thumb 

Left and nght thumb envelopes are arbitraniy placed relative to each other 
to permit cutting or measurements without overlapped reach lines 

* Located vertically over point of thumb base contact with comer, 
at miapcint of lower comer radius on device 



Fully extended 
thumb reach 
Semi-extended 
thumb reach 

Relaxed thumb 
reach 

Area reached with 
some difficulty 
while fully extended 




Point of contact at 
comer of device 



This approximate area can 
■'be easily reachecT^lDut only 
by shifting hand to more 
outward-based posture 



Combined Thumb Sweeps, 1st Percentile Females Through 96th Percentile Males Age 12-19 

(Uniform object thickness 0.75\ corner radius 1.5") 
Notes: Each data point represents thumb tip at centedine of thumb 

Left and nght thumb envelopes are arbitranly placed relative to each other 
to pennit cutting or measurements without oveiiapped reach lines 



i_ocatea vertically over point of thumb base contact with comer, 

at miapoint of lower comer radius on device y ^ -> 

C 




1st Percentile Combined Thumb Sweeps. Females Age 12-19 
(Untfomi object thickness 0.75", corner radius 1.5") 

Notes: Each data point represents thumb tip at centehine of thumb 

Left and nght thumb envelopes are arbitraniy placed relative to each other 
to permit cutting of measurements wrthout overiapped reach lines 



,^cj /or 



.25" 



Fully extended 
thumb reach 
Semt-extended 
thumb reach 

Relaxed thumb 
reach 

Area reached with 
some difficulty 
while fully extended 




Point of contact at 
comer of device 



This approximate area can 
"be easily reached, but only 
by shifting hand to more 
outward-based posture 



Combined Thumb Sweeps, 1st Percantiie Females Through 95th Percentile Males Age 12-19 

(Unifonm object thicKness 0.75", corner radius 1.5") 
Notes: Each data point represents thumb tip at centerline of thumb 

Left and nght thumb envelopes are arbitraniy placed relative to each other 
to permit cutting or measurements without overlapped reach lines 



/y^ /CU 

Locatec vertically over Doint of thumb base contact wrth comer. 

at miapoint of lower comer raaius on device ^ 




Thumb sweeps on 1.5 comer template, 5.5" 

(50th percentile relaxed reaches overlap 0.15 in.) 
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Key Placement Guidelines 

[Uniform object thickness 0,75", comer radius 1.5") 
Using 50th percentile semi-extended reach for pnnnary keying area 





Key Placement Guidelines 

Device thickness 0.75" (uniform), comer radius 1 .5" (plan view), comer radius approx. 1 .0" (side view) 

Notes: 

For device thicKness of 0.75 in., keying area width is approx. 5.5 in. 
Reach areas are vaiid for placement of thumbs at comer or along sides 
Smaller comer radii decrease reach areas but permit easier reach into blue areas 
Device thicknesses greater than 0.75 in. quickty decrease size of reach areas 
Reach plots generally indicate a device wiath of approx. 6.0 in. 
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1 . Used reach envelope of 50%-Wemefi with reiaxed grip (not pich or extended reach). 

2. Drew geometry to represent the approx dims of 50% woman. Circle represents the palm at the 
base and crotch of the thumb. 

3. Rotated the reach enveiope approx 15° to more closely resemble the hand posture of holding a 
game controller. 
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